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Matrimid TFC FO 76.6 ± 0.3 75.9 ± 1.7 88.4 ± 0.9 RO 54.5 ± 1.0 56.7 ± 4.8 57.3 ± 0.5 sPPSU TFC FO 75.2 ± 3.4 72.1 ± 1.2 91.5 ± 1.2 RO 58.8 ± 2.4 60.7 ± 1.6 61.9 ± 2.4
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INTRODUCTION
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6
(Merck, Germany), phenol (>99.5%), aniline (>99.5%) and nitrobenzene (>99%) (Sigma- water was produced by a Milli-Q ultrapure water system (Millipore, USA). All chemicals 128 were used as received. to preparing dope solutions. The dried polymers and PEG 400 were dissolved in NMP first,
137
followed by adding water inside (if any). Subsequently, the polymer solution was allowed to 138 degas overnight before usage. The membrane was prepared by casting the polymer solution 139 on a glass plate using a casting knife, followed by immersing the membrane into tap water to 140 form an asymmetric structure. The as-cast membranes were removed from the glass plate and 141 preserved in tap water to remove the residual NMP and PEG. for PESU and Matrimid substrates or 0.1% SDS for the sPPSU substrate for 120s.
148
Subsequently, the membrane was thoroughly dried with the filter paper to remove excess 149 MPD. A 0.1% TMC hexane solution was then deposited on top of the MPD-saturated 150 substrate for 60s and the resultant membrane was dried in air for 5 min to allow a complete 151 reaction. Then, the as-prepared TFC membrane was preserved into DI water for further usage.
152
The TFC membranes fabricated on different substrates are referred to as Matrimid-TFC,
153
PESU-TFC, and sPPSU-TFC, respectively.
155
Post-treatment of the TFC membranes. Annealing was adopted as the post-treatment 156 method for these TFC membranes to improve their separation performance (Ghosh et al. newly-prepared NaCl solution was used. 
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
190
(ppm) and C f (ppm) were determined using UV-Vis spectroscopy and a total organic carbon
All experimental tests were conducted under the FO mode (i.e., the selective layer faces to 198 the feed solution). pressure. The salt rejection R was calculated based on the given Eq. 5:
The concentrations of aromatic compounds in the feed (C f ) and permeate (C p ) were 213 determined by a TOC analyzer.
215
Characterizations of TFC Membranes.
216
Membrane morphology. The membrane morphology was examined by field emission 217 scanning electron microscopy (FESEM). First, the membrane was dried with a freeze-dryer 218 and fractured in liquid nitrogen. After coated with platinum by a Jeol JFC-1100E Ion
The membrane thickness was measured roughly using the reference bar in the FESEM 221 images.
223
Pore size and pore size distribution.
224
The pore size and pore size distribution of all three TFC membranes were characterized by 225 solute transport experiments (Gao et al. 2014 , Shao et al. 2013 , Singh et al. 1998 
230
The molecular weight cut off (MWCO) is defined as the MW of the solute at the R = 90%.
231
The mean effective pore size µ p (diameter), which is approached as the geometric mean 
microstructure (Chen et al. 2007 , Jean et al. 2008 , Jean 2003 their rejections of these three organic micro-pollutants are all consistently higher than 72%.
384
The rejection of aniline can even reach above 90%. These FO membranes outperform 
391
The major difference is the order of nitrobenzene.
393
The improved rejections of organic micro-pollutants under the FO process could be attributed is the lowest among the three, which leads to a less pronounced dilution effect. As a result,
407
the rejection of nitrobenzene is lower than aniline and slightly higher than phenol. Given that various industries usually prefer to dispose highly concentrated wastewater, it is Generally, a larger throughput is preferred as it improves the efficiency of the treatment plant.
456
The increment in throughput may be achieved by using a more concentrated draw solution. having a greater amount of organic micro-pollutants permeating through the membrane.
480
Since the dilution effect is less crucial in improving rejection when the rejection is relatively 481 high, the rejection of aniline increases less significantly than the rest two organic compounds.
482
In summary, employing a more concentrated draw solution is a potential option to enhance 483 the FO performance for the treatment of organic micro-pollutant wastewater.
485
Effects of annealing
486
To further improve the rejections of these TFC membranes to organic micro-pollutants, the 487 post-treatment method of annealing is adopted because it is an effective means to narrow 488 down pore sizes and compact membranes (Ghosh et al. 2008 , Su et al. 2010b , Sun et al. 2014 . phenol rejection of 85.6%. The rejection of nitrobenzene also increases by 9.3% to 82.6%.
496
However, the rejection of aniline increases slightly of about 2-3%.
498
To gain a better understanding of the reasons behind variations in membrane performance 499 after annealing, PAS was employed to examine the micro-structure of the TFC membranes.
500
The evolution of R and S parameters were utilized to examine the states of micro-voids and show a drastic decrease at first, and then increase sharply after reaching the lowest point.
505
Since R parameter represents the state of voids, it will decrease as the voids reduce in size or 506 quantity. From the macroscopic aspect, the concave region (i.e. 0 keV to around 2 keV)
507
represents the dense part of the membrane, i.e., the polyamide layer. As shown in this figure, increases. This is also reflected in the depth profile of S parameter, as displayed in Fig. 7 and quantity for water transport remain almost intact during the low-temperature anealing.
523
Hence, a harsher annealing condition may be applicable to achieve a further improvement.
524
Therefore, employing annealing is a potential choice to enhance membrane separation 525 capability to remove organic micro-pollutants. 
PESU-TFC • Removal of phenol, aniline and nitrobenzene by FO processes was explored for the first time.
• FO is able to treat more concentrated wastewater without sacrificing rejection.
• A more concentrated draw solution helps to enhance membrane performance.
• Annealing is a suitable post-treatment method to improve membrane performance.
